Inactive renin
Renin is widely recognized as the proteolytic enzyme secreted from the kidney into the circulation which generates angiotensin I from renin substrate. This is the role of the active form of the hormone. However, 80-95% of human plasma renin is in an inactive though activatable form. Recognition of this leads us to question the possible physiological and clinical significance of the existence of inactive forms of renin.
Variation in the relative amounts of active and inactive renin in plasma could form the basis of a control step in the renin system. If this is true, where is the control exerted? Two possibilities are apparent. Either activation of inactive renin occurs in plasma, or secretion of active and inactive renins are independently controlled. In the latter case, plasma levels of the two forms of renin would be determined intrarenally.
Inactive renin must be converted to the active form prior to measurement. Experimental methods used for this include acidification, treatment with trypsin and cryoactivation at +4°C for four days. Clearly none of these methods is directly applicable to physiological situations. Acid-activation of plasma-inactive renin may involve a Hageman factor (XII) dependent conversion of prekallikrein to kallikrein. Acidification, it is envisaged, inactivates inhibitors of the pathways leading to the production of active plasma kallikrein. This enzyme then promotes activation of acid-treated inactive renin (Derkx et al. 1979 , Sealey et al. 1979 . This hypothesis provides us with a potentially fascinating link between the reninangiotensin system on the one hand and the blood coagulation-kinin system on the other. We are also led in the direction of thinking that activation of inactive renin can occur in plasma in vivo. However, the balance of evidence currently is not in favour of this happening normally (Sealey et al. 1980) . In general terms, there does not seem to be a reciprocal relationship between plasma levels of active and inactive renin. Increases in plasma-active renin are often accompanied by an increase in the inactive form, rather than the decrease which might be expected if significant activation took place in plasma.
Data from experiments using rabbit kidney cortex slices also oppose the idea of a reninactivating system located in plasma. Both forms of renin are secreted by kidney slices and the relative amounts of the two forms released under control conditions are similar to those found in the plasma of normal rabbits (Munday et al. 1982) . Furthermore, the kidney will selectively respond in vitro to differing experimental 0141-0768/83/090722-03/$01.00/0 conditions. Low sodium media increase active but decrease inactive renin release. Isoprenaline increases active renin but leaves inactive renin unchanged (Richards et al. 1981b) . Calcium depletion increases inactive renin by more than the active form (Ginesi et al. 1983 ). These studies do not preclude the simultaneous existence of an activating system for inactive renin, but it is not essential to postulate that such a mechanism exists in order to explain changes in the relative amounts of the different renins in plasma. Further evidence in favour of these ideas is that inactive renin released in vitro can be activated by acidification; plasma enzymes are absent in this situation.
Since it appears likely that plasma levels of the two forms of renin are determined intrarenally, the possible links with the coagulation cascade remain interesting but of unproven physiological relevance. It is difficult to envisage situations in which blood-clotting mechanisms and the renin system would be simultaneously activated, and any such circumstances could only involve local responses. The idea that angiotensin II, a vasoconstrictor agent, and bradykinin, a vasodilator produced by kallikrein, might together participate in the control of blood pressure and blood flow has considerable potential.
If plasma levels of active and inactive renin are determined intrarenally, what do we know of the relevant events occurring within the juxtaglomerular cells? The relative amounts of active and inactive renin in plasma do not merely reflect what is stored within the kidney. In the rabbit, 15-20% of total plasma renin is inactive, but 35-40% of renal renin is in this form. It is possible, in vitro, to make rabbit kidney slices secrete 35-40% inactive renin by exposing them to low calcium or low potassium media (Ginesi et al. 1983) . Despite having studied a considerable range of in vitro and in vivo situations, we have failed to identify any circumstance in which the kidney will secrete relatively more inactive renin than the 35-40% mixture stored. There are, however, many conditions associated with secretion of proportionally more active renin than is stored in the kidney.
A working hypothesis to explain this data would be that there are two storage pools of renin within the juxtaglomerular cell, one containing active and the other inactive renin. Both forms of renin can be transferred to a secretion pool, but there is also an activating system for inactive renin which partly determines the mixture of renins released from the secretion pool. We have suggested that the intrarenal activating system might be sensitive to sodium ion concentration (Richards et al. 1981 a) . The concept of storage and secretion pools for renin has also been proposed by Katz & Malvin (1982) .
Their data, which relate only to active renin, suggest that one pool releases newly synthesized renin whereas another pool releases older, stored renin. These ideas will doubtless be further developed in future and will need to be linked to the recent elegant studies of renin biosynthesis.
It appears that renin is synthesized in a preprorenin form which is then converted to a prorenin (Poulsen et al. 1979) . The relationship between these forms and plasma active and inactive renin is still not entirely clear. The possibility has not been completely excluded that inactive renin in plasma might be an inhibitorbound form of renin rather than a true precursor hormone (prorenin) (Leckie 1981) .
The study of excitation-secretion coupling for renin is still very much in its infancy. It is not widely appreciated that renin secretory mechanisms are highly unusual and possibly unique. The more intensively investigated secretory tissues, such as the adrenal medulla and the exocrine pancreas, all seem to conform to a generalized pattern of events. This can be summarized as: stimulus, membrane depolarization, increased calcium permeability, calcium influx, raised intracellular calcium and then increased secretion (Douglas 1968 , Rubin 1970 . Active renin secretion appears to differ in that decreased, not increased, intracellular calcium stimulates secretion (Van Dongen & Peart 1974 , Fray 1980 . Inactive renin secretion is similarly controlled (Ginesi et al. 1983) . Parathyroid hormone secretion is also increased by low calcium influx, but in this case newly synthesized hormone is preferentially released and the prohormone is not secreted at all (Habener 1981) .
The fact that active and inactive renin have such an unusual mechanism regulating their secretion might be related to the origin of juxtaglomerular cells; they are thought to be modified vascular smooth muscle cells. Cellular mechanisms involved in renin secretion may be analogous to those controlling smooth muscle relaxation (Peart 1977) .
What is the clinical significance of the existence of inactive renin? As such a high proportion, 80-95%, of human plasma renin is inactive, the possibility that inactive renin may playa central role in disease states is attracting considerable interest. Studies of inactive renin in hypertensive populations have so far failed to show any consistent pattern' linking plasma-inactive renin to either the aetiology of hypertension or the severity of the disease. Responses to drugs used in the therapy of high blood pressure are, however, interesting. Beta-blockers have been reported to Suppress selectively plasma-active renin whilst leaving inactive renin unchanged (Derkx et al. 1976 , Atlas et al. 1977 . The converting-enzyme inhibitor captopril, by suppressing feedback inhibition by angiotensin II on renin release, increases plasma-active renin but does not appear to influence inactive renin release (Millar et al. 1980) . Future studies will clarify whether inactive renin has a role to play in formulating protocols for investigating and treating hypertensive subjects.
Interesting changes in plasma-inactive renin have been reported during pregnancy (Skinner et al. 1975 , Hsueh et al. 1982 , Sealey et al. 1982 . Early in pregnancy, plasma-inactive renin increases by up to 14-fold and this is accompanied by much more modest increases in active renin. These high plasma levels of inactive renin decline progressively to mid-term gestation and quickly resume normal levels after delivery. There is speculation about the source of plasmainactive renin during pregnancy. This is especially interesting as the first report suggesting the existence of inactive renin carne from an investigation of renin in amniotic fluid (Lumbers 1971) . Inactive renin can be synthesized by chorionic cells (Poisner et al. 1981) and also by other tissues, but the relative contribution of renal and extrarenal sources to plasma levels of inactive renin is not yet clear. Anephric patients have substantial plasma-inactive renin levels , but again the source is unknown.
Several authors have reported raised plasmainactive renin in subjects with diabetic nephropathy (Bryer-Ash et al. 1983) . This poses the question of whether measurements of plasmainactive renin could provide an early indicator of renal involvement in diabetic patients. Patients with Wilms' tumour provide another example of selective hypersecretion of inactive renin from the kidney (Day & Luetscher 1974) .
Attention has been' drawn towards inactive renin in low-renin states. A distinction has been made between patients with primary hyperaldosteronism, in which plasma levels of both active and inactive renin are suppressed and, for example, patients with low-renin essential hypertension who have low active but normal or high inactive renin. The latter situation might be associated with impaired conversion of inactive renin to the active form (Antonipillai et al. 1981) . There is clearly a need to link these observations with the basic studies on the regulation of renin secretion.
Current research raises many questions concerning the physiological and clinical implications of the presence of inactive forms of renin in plasma. It is not yet possible to provide answers to most of these questions, but the study 
Management of nail-boinb injuries 1
Until recently, we in the UK have prided ourselves on our high degree of civilization and we have regarded the surgical reports from the USA and elsewhere on extensive experiences in dealing with civilian gunshot wounds with some degree of superiority. Indeed, over the past 21 years, my own unit at Westminster Hospital, in the very centre of the metropolis, has admitted a total of 4 patients with gunshot wounds -an experience that many hospitals on the other side of the Atlantic Ocean could collect on one peaceful Saturday night. Unfortunately, the scene has changed recently. Although gunshot wounds fortunately are still uncommon in the UK, the! incidence of stab injuries is on the increase and acts of terrorism have now come to our major cities. Quite apart from our colleagues in Northern Ireland, surgeons at major provincial centres, as well as in the centre of London, have now had to deal with major bomb incidents and it behoves everyone of us to ensure that his hospital is well prepared for such a disaster.
At Westminster Hospital we had previously dealt with a number of minor terrorist bomb incidents, but on two separate occasions in 1981 and 1<)82 a total of 29 casualties were admitted as a result of terrorist nail bombs. These are explosive devices packed around with long nails, which produce severe low-velocity injuries, both from the nails themselves and from fragments of casing, compounded by associated damage due to blast and to burns.
The first episode occurred on 10 October 1981. The target was a bus containing Irish Guardsmen near Chelsea Barracks, but victims included adjacent pedestrians. Twenty-four patients were admitted. One woman was found to be dead on arrival due to a penetrating wound of the heart. Eleven more required major surgery, including 2 children with extensive lacerations. Two patients were suffering from shock but had no major injuries, and the remaining 10 patients required suture of lacerations in Casualty and were allowed home after a short time in hospital.
Of the patients requiring major surgery, 3 had compound injuries to the skull, one of which was overwhelming, and this soldier died on the third postoperative day. The 2 others recovered, although one also required enucleation of an eye. Other injuries included a traumatic haemothorax and a laceration of the brachial artery which was treated successfully by a vein-patch repair. 1Based on paper read to Section of Surgery, 2 February 1983
